Abstract The investigation of the Discrete Wavelet Transform (DWT) based video coder is still undergoing in the literature. One of the open problems to be solved is the perception to the quantization noise in different subbands in the DWT domain. This is a critical issue for the development of a better motion compensation (MC) scheme. An experiment and relevant results analysis are presented in this paper to address the above issue. Monochrome video sequences of natural scenes are used in the experiment therefore the socalled masking effects can be taken into account in the decision of the sensitivity to the noise hidden in the DWT domain. The preliminary results show that the most sensitive subbands are those in the lowest three resolution levels under a five-levels decomposition scheme. The further analysis proves that the distribution of the sensitivity to each individual subband has been shifted by the context of the video.
I. INTRODUCTION
THE investigation of the DWT/ MC/ differential pulse code modulation (DPCM) based video coder is still undergoing in the literature [1] - [4] partly due to the success of the DWT based still image coder [5] . Nevertheless, there are quite a few obstacles to be overcome for the DWT based video coders. Among them is the lack of the knowledge of the response of the human visual system (HVS) to the quantization errors in the DWT domain. There are some efforts in the literature trying to address this issue but are mainly for still image applications. Watson et al. measured the visual thresholds for still images in [6] using basis DWT functions. On the other hand, they proposed a model that described the relationship of the quantization noise with the final perception on the basis of statistics. Unfortunately, the so-called masking mechanism was not considered in that work. Besides the statistics school, there has been another approach that used the existing psychophysical knowledge to 'shape' the information in DWT domain as in the work of [7] where the contrast sensitivity function (CSF) was adapted to the frequencies in the DWT domain. This work successfully resulted in the improvement of the distribution of the noise across different subbands in the DWT 
II. EXPERIMENT DESIGN
The block diagram of the simulation software is shown as in Fig.1 where the T(g) represents for the DWT transform, g the original input pictures, and G the transformed pictures, respectively.
Fig.1 Block Diagram of The Simulation Software
The noise generator ideally can generate different types of noise. In our work it produces the quantization noise N. The sum of N and G is the 'polluted' signal G' and is then sent to the inverse DWT module IT(G') in order to get the reconstructed image g'. Our purpose here is to generate quantization noise for certain subband in the DWT (1) where the Nl0 is the noise in the subband (l,o), GI, the transform coefficients in the subband (l,o), QS the quantization step, 1 the resolution level, and o the orientation of the subband, respectively. Daubechies 9/7 filter bank [11] is used as the filtering kernel for five levels of DWT analysis and synthesis. The original value of each pixel is in the scope of [0, 256] and no value shifting is performed before or after DWT.
The process of the visual experiment complies with the requirement of Rec. ITU-R BT.500-11 [12] The definition of the subband index in Fig.2 is shown as in Table 3 where the geographic distribution of the subbands can be referred to as in Fig.3 (5) where the Cq is the quantization constant and Q the quantization step. In the test, Cq is chosen as 220 while Q can have four values. The mapping relationship between Q and series n is shown in Table 4 . Table 4 Definition for The Series in Fig.2 IV. CONCLUSION The results in Section III are quite interesting. It can be seen that the most sensitive subband to the quantization noise is always the DC band (i.e. 5LL band). Referring to Equ. (1) and (2) of [7] , the maximum frequency of the signal measured in cpd in a picture can be formulated as in (6) here: fmax =tan(0.5 ).v.r (6) where r is the resolution measured in pixels per meter, v the viewing distance measured in meters. From the parameters in Table 1 , we compute the value of fmax as 12.57 cpd. The frequency scope of the decomposed signal in each subband is summarized as in Table 5 . The frequency scopes in Table  5 have certain agreement with the CSF curve [7] in general tendency. However, there is indeed some shifts occurred because of the masking effects. For example, pure CSF results demonstrate that the most sensitive subbands should be 2HL Band, 2LH Band and 2 HH Band, but it is not always the case as in Fig.2 
